Acute presentation of ureteral stump empyema after pretransplant nephrectomy has not been reported so far. We report on a 25-year-old male patient with end-stage renal disease due to congenital vesicoureteral reflux and a longterm history of management of infected kidneys including the last step of pretransplant right native nephrectomy. Within 2 weeks after operation, he presented with clinically visible ureteral stump empyema. Computed tomography and surgical exploration confirmed the diagnosis of a huge retentive stump of obstructive-refluxing megaureter which was excised with a smooth postoperative course. So, ureteral stump empyema may develop after a pretransplant nephrectomy and threaten the transplant process and the patient's life. Consecutive nephrectomy and ureterectomy procedures to keep the iliac fossa fresh for kidney transplantation do not outweigh the risks of ureteral stump infections. Therefore, simultaneous nephroureterectomy is mandatory in the case of obstructive-refluxing megaureter.
Introduction
Pretransplant nephrectomy is a surgical step in the preparation for kidney transplantation. It is advisable for many reasons [1] . However, ureteral stump complications may develop due to vesicoureteral reflux disease (VURD), infections [2] , and retained stones [3] . When a constellation of symptoms including fever, lower abdominal pain, irritative lower urinary tract symptoms, and hematuria results from the ureteral stump, it is known as the "ureteral stump syndrome" [4] . Moreover, suppuration may develop forming a rare variant known as the "ureteral stump empyema" [5] [6] [7] . The question is whether preserving the potential site of kidney transplantation surgically fresh deserves leaving the ureteral stump for a later session.
Case Report
A 25-year-old male patient had chronic kidney disease and presented to our hospital seeking for kidney transplantation. The patient's history, physical examination, and old follow-up file referred to long-term management in other centers for congenital VURD. Both kidneys were infected, while the right one was pyonephrotic and was drained by percutaneous nephrostomy to control the infection and progression of the chronic kidney disease. Also, the left kidney had a history of repeated JJ stent insertions, This is an Open Access article licensed under the Creative Commons Attribution-NonCommercial-4.0 International License (CC BY-NC) (http://www.karger.com/Services/OpenAccessLicense), applicable to the online version of the article only. Usage and distribution for commercial purposes requires written permission.
DOI: 10.1159/000495796 but at presentation it was atrophied without manifestations of gross infections. Several courses of antimicrobial therapy were tried according to culture and sensitivity tests. Also, supportive measures including diet regulations and supplementations including oral calcium and subcutaneous erythropoietin have been described regularly. However, end-stage renal disease (ESRD) developed and the patient has been maintained on regular hemodialysis through an arteriovenous fistula for the last 4 months with reduced urine output at presentation. As a preparation for kidney transplantation, pretransplant native nephrectomies were scheduled to eradicate the risks of infections. To avoid an anephric state, laparoscopic left native nephrectomy was scheduled after the management of the right side. Firstly, open right nephrectomy was done through a flank incision because of the highly suspected extensive adhesions of pyonephrosis and long-standing percutaneous nephrostomy. The ureter was markedly dilated and tortuous where it was evacuated by suction and ligated at a level above the iliac vessels to avoid adhesions in this potential site for transplantation and keep it in a surgically fresh state. The right ureteral stump was left for spontaneous drainage through the urinary bladder depending on its proposed refluxing state in the established diagnosis of VURD. The postoperative course was uneventful, and the patient was discharged on the 5th postoperative day.
On the 14th day after surgery, the patient presented urgently with a progressively increasing right lower quadrant abdominal pain and swelling with fever for 4 days. On physical examination, he looked toxemic and uremic. His blood pressure was 110/70 mm Hg, his pulse was 84 beats/min, and his temperature was 38.5 ° C. There was a visible and tender smooth surface mass in the right iliac region extending up to the level of the umbilicus. Signs of generalized peritonitis were absent. Values of the laboratory workups for infection were reported including markedly elevated C-reactive protein level (109 mg/L) and count of white blood cells in the blood picture (18.4 × 10 3 /mm 3 ). Other completed laboratory workups including serum creatinine level of 4.5 mg/dL and hemoglobin level of 9.8 g/dL were acceptable for the patient's state. Urgent abdominal ultrasonography and noncontrast computed tomography scanning revealed a huge multilocular cystic mass occupying most of the right retroperitoneal space down to the urinary bladder with thick fluid contents ( Fig. 1, 2) . However, the surgical bed of the removed kidney contained a small hematoma of 2 × 2 cm. Owing to the known medical and surgical history of the patient, rapid course formation of this mass, and the hemodynamic stability, a retentive ureteral stump was suspected. As an initial management, a urethral catheter was inserted, intravenous third-generation cephalosporin agent and antipyretic were given, and the patient was observed for a few hours. However, the swelling and fever did not resolve.
Urgent laparotomy through a midline suprapubic incision was performed. It revealed a massively dilated, tortuous, folded, and tense right ureteral stump extending from a point a few centimeters above the iliac vessels to the urinary bladder. Tissue edema and adhesions were significant, but the stump was freed and dissected from the surroundings. The juxtavesical part was noticed to be very narrow, which referred to a misdiagnosed combined obstructed-refluxing megaureter. Moreover, with surgical manipulations, there was a sudden release of about 1.5 L of heavily turbid grayish fluid through the urethral catheter. Dissection was completed and a transfixing ligature of the ureterovesical junction was taken and followed by excision of the stump which contained another 1.5 L of more thick mud-like deposits. Hemostasis and wound closure were done on a tubal drain.
The postoperative course was smooth with dramatic improvement of symptoms and laboratory parameters. Culture and sensitivity tests of the drained suppuration revealed Escherichia coli, which was treated accordingly by a complementary course of a third-generation cephalosporin agent with continuation of the supportive supplements and measures. Follow-up by abdominal ultrasonography for several months revealed no further collections in the surgical beds or the entire abdomen. 
Discussion
Ureteral stump empyema is an uncommon variant of ureteral stump syndrome [6, 7] . It evolves from retained pus in an obstructed stump [3] . It is important to treat an ureteral stump in the pretransplant period as a preparation for kidney transplantation and eradication of infections, which is the most common indication in these cases [1] . The current case is unique in many aspects which may deserve discussion: it was rapidly emerging, of a huge size, with possibly an underlying missing retentive mechanism, and occurred in a pretransplant ESRD patient.
The natural history of development of ureteral stump empyema after nephrectomy is usually of long-term duration extending up to 20 years [3, 6] . Surprisingly, the current case of empyema presented within days after nephrectomy. This could be attributed to the missed nature of the underlying obstructed-refluxing megaureter, previous pyonephrosis, and the ESRD stage.
Androulakakis et al. [4] reported that the long tortuous and atonic stump with a narrow vesicoureteral junction is mimicking a retentive diverticulum. It may rely upon the "pressure sink" effect [8] . Here, in concordance, massive dilatation and long-standing infection of the ureter might make it atonic. The residual stump was roomy, and the narrow junction acted as a one-way valve. On voiding, it allowed the passage of urine from the highpressure compartment of the urinary bladder to the lowpressure one of the stump and not the opposite. This process was proposed to be continued until the stump became tense enough to resist this effect at the narrow junction segment. Also, the obstruction of this narrow junction was potentiated by the old thick suppuration deposits. Intraoperative release of the suppurative contents through the urethral catheter referred to the patency of this narrow vesicoureteral junction: the obstructed-refluxing megaureter.
In spite of the cases which have been described or illustrated as massively dilated and refluxing [9, 10] , the current case has been the first time that the stump mass becomes clinically visible and retains large amounts of pus. Initially, it was confused with other differential diagnoses such as secondary retroperitoneal hemorrhage and intestinal obstruction. However, the known surgical history, suspicious clinical signs, and imaging facilitated the diagnosis of megaureteral stump empyema.
In spite of the emergence of minimally invasive techniques for the management of ureteral stumps [2, 6] , urgent laparotomy and radical excision were performed to avoid possibilities of repeated scenarios which may impede infection eradication and, in turn, planned kidney transplantation. In spite of the near surgeries within 14 days, judicious management saved this patient from these life-threatening risks. His potential related living kidney donor was his mother who, however, developed diabetes mellitus during this stage of preparation. Although this young adult patient seemed to be unlucky to have lost his related potential kidney donor and had to wait for another donor, his chances for kidney transplantation are still viable after the resolution of the offending risks.
Here, a unique pretransplant urological case scenario was presented. In the current case, maintenance hemodialysis with a reduction of the urine output obscured the original picture of the ureters and kidneys. They should be studied meticulously by imaging to reveal the underlying nature of obstruction. So, the ureteral stump of an infected kidney must be removed with the native kidney down to the urinary bladder securing the vesicoureteral junction to ameliorate the potential risks of infections. It is impossible to advance to kidney transplantation before the complete eradication of infections [1] . Although VURD was bilateral with an old history of infections, native nephrectomies were scheduled in stages in our case. Simultaneous bilateral native nephrectomies were a viable option to avoid the inconveniences of more surgeries. However, it is our center's policy to avoid an anephric state whenever possible. Thus, the silent state of the left kidney promoted the decision to keep it, temporarily, for the time being and preserve its proposed regulatory residual hormonal and urine secretion functions until having found a suitable donor. Once a suitable donor has been found, the left iliac fossa is still surgically fresh, which is our proposed site for kidney transplantation.
In conclusion, pretransplant nephrectomy in ESRD patients with pyonephrosis and VURD is a challenging surgery and all the possible precautions should be considered. To decide simultaneous or consecutive pretransplant native nephrectomy and ureterectomy, meticulous evaluation of the distal ureter is mandatory before advancing to kidney transplantation. However, simultaneous surgery is preferred for the eradication of infections. Moreover, obstructive or obstructive-refluxing megaureter with an infected kidney is recommended as an absolute indication for simultaneous pretransplant native nephroureterectomy. Keeping the iliac fossa surgically fresh for the time of kidney transplantation does not outweigh the potential life-threatening risks and complications of the ureteral stump in cases of infected kidneys.
DOI: 10.1159/000495796

Statement of Ethics
A written consent was obtained from the patient.
Disclosure Statement
The author has no conflicts of interest to declare.
